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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

1. A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 37 
CFR 1.17(e), was filed in this application after final rejection. Since this application is eligible for 
continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) has been timely 
paid, the finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. 
Applicants submission filed on April 18, 2006 has been entered. 

2. Claims 1-13 were previously pending. Applicants amended claim 1. Claims 1-13 are 
pending and will be examined. 

3. Applicants' amendment to the specification obviated the objection presented in the previous 
office action. 

4. All of previously presented rejections are maintained for reasons given in the "Response to 
Arguments" below. 

Response to Arguments 

5. Applicant's arguments filed April 18, 2006 have been fully considered but they are not 
persuasive. 

Regarding the rejection of claims 1-13 under 35 U.S.C. 103(a) over Ross et al. and 
Williams, Applicants argue the following: 

A) There is no motivation to combine Ross et al. and Williams since they combine 
incompatible detection techniques. Ross et al. employ generation of multiple copies of a 
complementary strand therefore Ross et al. detect multiple labels. The method of Williams is 
directed towards detection of single labels in solution, therefore the two methods of label detection 
are incompatible. 
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B) A combination of the two methods would not lead to Applicants' invention since it is 
directed to a method of sequencing where a sequence is determined by detecting a single labeling 
group attached to a solid support, which is not disclosed or suggested by either reference. 

Applicants' amended claim 1, step c) recites detection of a single label attached to the solid 
support in each of the reaction centers, i.e., multiple labels are being detected simultaneously on the 
support as a whole. In one embodiment of the invention of Ross et al., the sequencing reactions are 
carried out in multiple reaction zones with a single complex of polymerase, target and primer, 
where the incorporated reporter molecules are detected one by one when they are bound to the 
support (page 7, lines 25-33; Fig. 2; page 8, lines 18-26; page 11, lines 28-36; page 12; page 13, 
lines 1-3). Therefore, the multiple immobilized complexes of polymerase, target and primer are 
equivalent to the multiple immobilized complexes of Applicants' invention, with the sole difference 
that in Applicants' case it is the polymerase which is immobilized on the solid support, rather than 
the primer or the target molecule. Therefore, in the case of Ross et al. the multiple labels 
Applicants argue are multiple labels from multiple single locations, which is what is happening in 
Applicants' invention. 

Further, Williams is not relied on in the rejection for the method of detection of the 
nucleotides, but solely for the purpose of showing that a situation of either immobilizing the 
enzyme or immobilizing the nucleic acids are entirely symmetric, i.e., it is obvious to immobilize 
either component and still arrive at the same final result of sequencing the target nucleic acid. 
Therefore, since Ross et al. specifically teach detection of single labels attached to the growing 
complementary chain, and Williams provides a teaching of the equivalence of immobilization of 
either the primer or the polymerase on solid support and a motivation to do it, the rejection is 
maintained. 
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Claim Interpretation 

6. The order of steps in the method of claim 1 is given weight because of the phrase in the 
preamble "comprising the sequential steps of. For that reason there was no rejection made under 
35 U.S.C. 102(b) over Ross et al., who do not teach immobilization of the polymerase prior to 
contacting the polymerase with a nucleic acid sample and primers. 

7. Applicants did not define the term "reaction center", therefore it is interpreted as any space 
on a solid support. 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

9. Claims 1-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ross et al. (WO 
91/06678) and Williams (U.S. Patent No. 6,255,083 Bl). 

A) Regarding claim 1, Ross et al. teach a method of nucleic acid sequencing, the method 
comprising: 

(b) providing a nucleic acid sample for each of the plurality of said polymerases and a 
plurality of different oligonucleotide primers, wherein the nucleic acid sample hybridizes to an 
oligonucleotide primer (Ross et al. teach providing a nucleic acid template (= nucleic acid sample) 
and primers, where the nucleic acid hybridizes to an oligonucleotide primer (Fig. 1 A and IB; page 

10. lines 32-35; page 11, lines 1-20).); 

(a) immobilizing a plurality of polymerases on a solid support wherein each polymerase is 
immoblized in a reaction center of said solid support (Ross et al. teach that either the primer or the 
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template are immobilized on solid support (Fig. 1 A and IB; page 10, lines 32-35; page 11, lines 1- 
20; page 32, lines 10-35; page 33, 34). Ross et al. teach addition of a polymerase to the 
immobilized template-primer complex, therefore they teach immobilizing the polymerase indirectly 
on a solid support (Fig. 1A and IB; Fig. 2; page 12, lines 11-14 and 21-27). Ross et al. teach 
sequencing a plurality of nucleic acid molecules (page 7, lines 1-3; page 15, lines 13-16), therefore 
they teach a plurality of polymerases immobilized on a solid support via a plurality of nucleic acid 
templates and primers.); 

(c) providing four different nucleotides, each nucleotide being differentially-labeled with a 
detachable labeling group and blocked at the 3 f portion with a detachable blocking group, wherein 
the polymerase extends the primer hybridized to the nucleic acid sample with a single differentially- 
labeled nucleotide that is complementary to the sample nucleic acid thereby creating a single 
detachable labeling group attached to the solid support (Ross et al. teach providing four differently 
labeled and blocked dNTPs to the reaction zone with the template, primer and polymerase (page 12, 
lines 15-18 and 29). Ross et al. teach a detachable 3'-blocking group (page 20, lines 25-34; page 
21, 22; page 23, lines 1-25) and a detachable labeling group which is bound to the blocking group 
(page 14, lines 19-26; page 21, lines 4-8 and 28-31), or to the base of the nucleotide (page 27, lines 
33-36; page 28, 29). The polymerase extends the primer with a single labeled nucleotide 
complementary to the sample nucleic acid (page 12, lines 22-27). Since each of the polymerase- 
target-primer complexes is a single reaction center, Ross et al. teach creating single detachable 
labeling group attached to the solid support via the complementary strand into which it was 
incorporated.); 

(d) removing nucleotides that have not been incorporated in the primer (Ross et al. teach 
removal of unreacted (= not incorporated) nucleotides (page 12, lines 29-34).); 
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(e) detecting the single labeled nucleotide incorporated into the elongating primer in each of 
reaction centers by detecting the single labeling group attached to the solid support, thereby 
identifying the complement of the labeled 3 '-blocked nucleotide at each of the reaction centers 
(Ross et al. teach identifying the complement of the labeled 3'-blocked nucleotide by detecting the 
label attached to it (page 13, lines U13; page 26-28). Since each of the polymerase-target-primer 
complexes is a single reaction center, Ross et al. teach detecting the single labeling group attached 
to the solid support via the complementary strand into which it was incorporated.); 

(f) separating the 3' blocking group and the labeling group from the incorporated nucleotide 
(Ross et al teach separating the blocking group and the labeling group from the incorporated 
nucleotide (page 13, lines 14-22; page 23, lines 28-35; page 24, 25; page 27, lines 33-36; page 28).); 

(g) removing the separated 3 f blocking group and the separated labeling group of step (f) to 
produce unlabeled nucleic acid sample (Ross et al. teach removing the separated 3' blocking group 
and the labeling group (page 13, lines 22-24), thereby producing an unlabeled nucleic acid sample.); 

(h) confirming separation and removal of the 3' blocking group from the nucleotide 
incorporated in the primer (Ross et al. teach identifying the complement of the labeled 3'-blocked 
nucleotide by detecting the label attached to it (page 13, lines 1-13; page 14, lines 30-34; page 26- 
28), therefore, since it is the labeled group attached to the blocking group that is detected and it is 
removed before detection, Ross et al. inherently teach confirming separation and removal of the 
blocking group from the nucleotide incorporated into the primer.); and 

(i) repeating steps (c) through (g) until either no new nucleotides are incorporated in step (c) 
or the 3 ! blocking group persists in not being separated and removed in steps (f) and (g), whereby 
the order in which the labeled nucleotide in step (d) are detected corresponds to the complement of 
the sequence of at least a portion of the nucleic acid sample (Ross et al. teach repeating the steps 
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until the complementary chain has been completed, thereby providing the sequence of the nucleic 
acid sample (page 13, lines 30-35).). 

Regarding claim 2, Ross et al. teach separation of the blocking group and the labeling group 
by photochemical activation (page 25, lines 4-12). 

Regarding claim 3, Ross et al. teach separation of the blocking group and the labeling group 
by chemical reaction (page 24; page 25, lines 1-3; page 28, lines 19-35; page 38, lines 30-36; page 
39, lines 1-9) or enzymatically (page 25, lines 14-25; page 39, lines 12-22). 

Regarding claim 4, Ross et al. teach fluorescent labels (page 13, lines 4-8; page 21, lines 29- 
31; page 26, lines 17-26). 

Regarding claim 5, Ross et al. teach attachment of the labeling group to the blocking group 
(page 14, lines 19-26; page 21, lines 4-8 and 28-31). 

Regarding claims 6 and 8, Ross et al. teach a 2-ntrobenzyl group (page 21, line 26). 

Regarding claim 7, Ross et al. teach attachment of the labeling group to the base of the 
nucleotide with a detachable linker (page 27, lines 33-36; page 28, lines 1-4 and 19-35). 

Regarding claims 9 and 10, Ross et al. teach DNA polymerases, Taq (=DNA polymerase 
from Thermus acquaticus) and Klenow fragment of DNA polymerase I (page 19, lines 17, 18). 

Regarding claims 9 and 12, Ross et al. teach an AMV reverse transcriptase (page 19, lines 1, 

18). 

B) Ross et al. do not teach a polymerase immobilized directly on a solid support at optically 
resolvable distance from each other, an RNA polymerase or detection of labeled nucleotides by total 
internal reflection fluorescence microscopy (TIFR), photon confocal microscopy, surface plasmon 
resonance and fluorescence resonance energy transfer (FRET). 
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B) Regarding claim 1 , Williams teaches a method of nucleic acid sequencing, the method 
comprising: 

(a) immobilizing a plurality of polymerases on solid support wherein each polymerase is 
immobilized in a reaction center of said solid support, and wherein said solid support comprises a 
plurality of reaction centers each located at an optically resolvable distance from each other 
(Williams teaches immobilizing a plurality of nucleic acid polymerases onto a solid support in 
defined locations (= reaction centers), where the comparative information between sites can be 
optically recorded (col. 3, lines 11-17). Williams teaches immobilization of polymerases on solid 
support with very high spatial resolution (col. 4, lines 59-67; col. 5, lines 1-4; col. 14, lines 38-43), 
and detection of single molecules (col. 12, lines 23-39).) 

(b) providing a nucleic acid sample and a plurality of different oligonucleotide primers, 
wherein the nucleic acid sample hybridizes to an oligonucleotide primer (Williams teaches 
providing a nucleic acid template and primers, where the nucleic acid hybridizes to an 
oligonucleotide primer (col. 2, lines 21-26).); 

(c) providing four different nucleotides, each nucleotide being differentially-labeled with a 
detachable labeling group, wherein the polymerase extends the primer hybridized to the nucleic acid 
sample with the differentially-labeled nucleotide that is complementary to the sample nucleic acid 
(Williams teaches providing four differently labeled dNTPs and the polymerase extending the 
primer to create complement of the target nucleic acid (col. 2, lines 26-32).); 

(e) detecting the labeled nucleotide incorporated into the elongating primer, thereby 
identifying the complement of the labeled 3'-blocked nucleotide (Williams teaches identifying the 
complement of the labeled nucleotide by detecting the label attached to it (col. 2, lines 32-35; col. 4, 
lines 4-22).). 
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Regarding claims 9 and 1 1 , Williams teaches T7 RNA polymerase and E. coli RNA 
polymerase (col. 10, lines 65, 66). 

Regarding claim 13, Williams teaches detection of fluorescently labeled pyrophosphates 
using TIFR (col. 12, lines 23-39 and 59-67). 

It would have been prima facie obvious to one of ordinary skill in the art to have used the 
RNA polymerase of Williams in the method of Ross et al. The motivation to do so, provided by 
Williams, would have been that the T7 RNA polymerase and RNA polymerase from E. coli had a 
fidelity of at least 99% and a processivity of at least 20 nucleotides (col. 10, lines 59-62). 

It would have been prima facie obvious to one of ordinary skill in the art to have used the 
TIFR detection method of Williams in the sequencing method of Ross et al The motivation to do 
so, provided by Williams, would have been that TIFR detected single molecules with a signal-to- 
noise ratio of 12:1 at visible wavelengths (col. 12, lines 64-67). 

It would have been prima facie obvious to have used an immobilized polymerase of 
Williams in the method of Ross et al. The motivation to do, provided by Williams, would have 
been that immobilization of polymerases allowed for analysis of single nucleic acid molecules 
which were obtained directly from an organism without the need for cloning or amplification and 
multiple nucleic acids were sequenced simultaneously (col. 1, lines 54-63), and, as stated by 
Williams (col. 13, lines 63-67): "Tethering of the polymerase, rather than the target nucleic acid 
(template) is convenient because it provides for a continuous sequencing process where one 
immobilized enzyme sequences many different DNA molecules.". 
10. No claims are allowed. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Teresa E. Strzelecka whose telephone number is (571) 272-0789. The 
examiner can normally be reached on M-F (8:30-5:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Gary Benzion can be reached on (571) 272-0782. The fax phone number for the organization where 
this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Teresa E Strzelecka 
Primary Examiner 
Art Unit 1637 
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